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IN THE CLAIMS 
A complete listing of the pending claims follows: 

1 . (currently amended): A method of in-process ratio automat e d isotopo dilution mass 
spectrometry comprising 

providing a sample, 

providing a spike spflring - at - lcast on e onrich o d stable isotop e of an o loment ■©I Gpocie 

related to said sample, 

introducing said spiked enriched stabl e isotopo olemont s- oir - s p e ci e s into said sample 

spiking the sample with the spike and permitting equilibrium to occur therebetween, 
subjecting said equilibrated spike s pikes and sample to atmospheric pressure 

ionization to create ions therefrom, 

introducing said ions into a mass spectrometer for a isotopio ratio determination, and 
de li voting information from said d e t e rmination to a microproc e ssor 
in a processor, using the ratio determination to characterize the sample . 

2. (currently amended): The method of in-process ratio automat e d i so tope dilution 
mass spectrometry of claim 1 inoluding wherein the act of providing a sample comprises 
providing a liquid sample e mploying a liquid samplo as said sampl e, 

3. (currently amended): The method of in-process ratio automated - isotope dilution 
mass spectrometry of claim 2 including wherein the act of providing a liquid sample 
comprises providing an aqueous sample employing an acru e ou s- solution as said sample . 

Claims 4-5 (cancelled): 
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6. (original): The method of in-process ratio automa ted isotop e diluti on mass 
spectrometry of claim 1 wherein the act of providing a sample comprises providing a sample 
having one or more contaminants including e mploying p aid proc e ss to dotoot levels of one or 
mor e contaminants in a sampl e. 

7. (currently amended): The method of in-process ratio automat e d isotop e dilution 
j mass spectrometry of claim 6 including 

detecting said contaminants at near instrument detection limits. 



8. (currently amended): The method of in-process ratio automat e d iootop o dilution 
mass spectrometry of claim 6 including 

detecting said contaminants at ultra-trace levels. 
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9. (currently amended): The method of in-process ratio automated iootopo dilution 
mass spectrometry of claim 1 including 

after said equilibration but before said ionization, preconcentrating the spike and 
sample said o l o mont o or spooios . 

10, (currently amended): The method of in-process ratio automated i s otop e dilution 
mass spectrometry of claim 9 including 

effecting said preconcentration through liquid chromatography. 



1 1. (currently amended): The method of in-process ratio automated iootop e dilution 
mass spectrometry of claim 9 including 
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separating at least one speci e species of interest by said preconcentration. 

12. (currently amended) The method of in-process ratio automated iootop e dilution 
mass spectrometry of claim 1 including further comprising 

employing said method in qualitative analysis of an analyte in the sample of said 
element or speci es. 

13. (currently amended) The method of in-process ratio automat e d isotop e dilution 
mass spectrometry of claim 1 moluding further comprising 

employing said method in quantitative analysis of an analvte in the sample of said 
clem e nt or sp e ci es. 

• 14. (currently amended) The method of in-process ratio automatod - isotop e dilution 
mass spectrometry of claim 1 including 

employing information received by said microprocessor processor to control operation 
of portions of said method. 

15. (currently amended) The method of in-process ratio automated isotopo dilution 

mass spectrometry of claim 1 including further comprising 

obtaining said sample from a system being monitored, and 

delivering a portion of the information received by said microproc e sso r processor 

regarding the characterization of the sample to said system from which the sample was 

obtained. 



16. (currently amended): The method of in-process ratio automated iaotopo dilution 
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mass spectrometry of claim 1 including 

employing said method to monitor concentration of analvtes contaminants irt-a 
plurality of wet baths e mploy e d in oloan rooms in semiconductor manufacture. 

17. (currently amended): The method of in-process ratio automat e d icotop e dilution 
mass spectrometry of claim 16 including 

employing said method sequentially on a plurality of said wet baths used indie 
semiconductor manufacturing . 

18. (currently amended): The method of in-process ratio automated isotop e dilution 
mass spectrometry of claim 16 including 1 

employing said method simultaneously on a plurality of said wet baths used in the 
semiconducto r manufacturing. 

19. (currently amended): The method of in-process ratio automated isotop e dilution 
mass spectrometry of claim 1 wherein the act of providing the sample comprises providing a 
gaseous sample including employing a gaseous spocimon as said sampl e. 

20* (currently amended): The method of in-process ratio automated isotope dilution 
mass spectrometry of claim 1 including 

employing electrospray ionization as said atmospheric pressure ionization. 

Claims 21 through 22 (cancelled). 



23. (currently amended): The method of in-process ratio automat e d isotop e dilution 
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mass spectrometry of claim 16 including 

employing said method to determine which said bath wa s the origin of the anajytes 
said Gp e ciea^r elem e nts , 

24. (currently amended): £he A method of automated isotope dilution mass 
spectrometry e&4 aim 1 including comprising 
providing a sample to be analyzed, 

spiking at least one enriched stable isotope of an element or s pecie relat ed to_said 
sample. 

introducing said spiked enriched stable isotope elements or species into s aid sample 
and permitting equilibrium to occur therebetween, 

subjecting said equilibrated spikes and sample to atmospheric pres sure ionization to 
create ions therefrom, 

introducing said ions into amass spectrometer for isotopic ra tio determination. 

delivering information from said determination to a microp rocessor, and 

in effecting said equilibrium equilibrating at least one said spiked enriched stable 
isotopic specie or element dynamically with a specie or element contained within the 



25. (currently amended): Apparatus for in-process ratio automat e d isotop e dilution 
mass spectrometry comprising 

sample receiving apparatus adapted to r eceive a sample. 



sample. 
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spike introduction apparatus for introducing at least one i se topically enriched spike 
spiked o nriched stabl e isotope element or speci e into said sample for permitting equilibration 
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therebetween, 
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an atmospheric pressure ionizer for receiving said^equilibrated sample arid spike 
s pik e d elemonte or o pcoiea and ionizing the same, 

a mass spectrometer for receiving and processing said ions by isotope ratio 
determination, and 

a processor adapted to use the ratio to characterize the sample microprocessor for 
roGoiving information about - said determination from coid mass Gpootromoter. 

Claim 26 (currently amended): The in-raocess ratio automated isotop e dilu ti on mass 
spectrometry apparatus of claim 25 including further comprising 

a sample analyzer for analyzing said sample and delivering sample analysis 
information to said processor microprocessor 

27. (currently amended): The in-process ratio automated - isotop e dilution mass 
spectrometry apparatus of claim 26 including further comprising 

a controller for receiving information processed by said microproc e s s or processor and 
providing feedback to other portions of said apparatus. 

28. (currently amended): The in-process ratio automat e d isotopo dilution mass 
spectrometry apparatus of claim 25 including further comprising 

. a controller for receiving information processed by said microproc e ssor processor and 
providing feedback to other portions of said apparatus, and 

sample modification apparatus for altering characteristics of said sample responsive to 
signals from said controller prior to the sample entering said atmospheric pressure ionizer. 



29. (currently amended): The in-process ratio automat e d isotope dilution mass 
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spectrometry apparatus of claim 28 including wherein 

said controller is configured to coordinate coordinating operation of said sample 
receiving apparatus, said spike introduction apparatus, said sample modification apparatus, 
said atmospheric ion generator and said mass spectrometer. 

30. (currently amended): The in-process ratio automated i o otopo dilution mass 
spectrometry apparatus of claim 29 including further comprising 

solution handling apparatus interposed between said sample modification apparatus 
and said atmospheric ion generator, and 

at least one chromatograph operatively associated;with said solution handling unit for 
preconcentrating said equilibrated sample and spike spiked onrioh o d s table isotope o loments 
or sp e cies prior to delivery to said atmospheric ion generator, 

31. (currently amended): The in-process ratio automat e d isotop e dilutio n mass 
spectrometry apparatus of claim 30 including wherein 

said chromatograph inoluding - at least one chromatograph is selected from the group 
consisting of a liquid chromatograph and a gas chromatograph. 

32. (currently amended): The in-process ratio automated isotope dilution mass 
spectrometry apparatus of claim 30 including wherein 

said sample receiving apparatus includes having a first outlet conduit in 
communication with said spike introduction apparatus which in turn has an outlet conduit in 
communication with said c hemical sample modification apparatus and a second conduit in 
communication with said ch o mioal sample modification apparatus whoroby a samplo may bo 
admixed with said spiked enriched Gtablc isotope olomonts or speoios in e ff e cting 
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quantitative analysis and may bo introduced diroctly into said ohomioal modifioation 
apparatus without admixtur e with gold Gpik e d e l e m e nts or opooios for effecting quolitativo 
analysi s. 

33. (currently amended): The in-process ratio automated isotope dilution mass 
spectrometry apparatus of claim 25 including wherein 

said atmospheric ion generator bemg is an electrospray ioniser. 

34. (currently amended): The in-process ratio automated isotope dilution mass 
spectrometry apparatus of claim 25 including wherein 

said atmospheric ion generator hemg is structured to operate at a first voltage when 

» ff « r . tir>g imw.ntinn nf mnltipln onrichod ntahl e ifiotopio el e m e nts the apparatus is 

characterizing an element in the sample and a lower second voltage when ionizing multipl e 
QTirichod r . tahlo isotope s p e ci e s when the apparatus is characterizing a species in the sample . 

35. (currently amended): The in-process ratio automat e d isotope dilution mass 
spectrometry apparatus of claim 34 including wherein 

said first voltage being is 200 to 1 ,000 volts and said second voltage feeing is 2 to 30 

volts. 

36. (currently amended): The in-process ratio automated isotope dilution mass 
spectrometry apparatus of claim 25 including further comprising 
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♦ a system interface for receiving information from said microproc e ssor processor and 
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providing feedback to the system being monitored. 
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37. (currently amended): The in-process ratio automated iGOtopo dilution mass 
spectrometry apparatus of claim 36 including wherein 

said system interface haying includes a warning capability if the concentration of a 
monitored contaminant approaches a tolerable uppef limit thereof and an alarm capability if 
the concentration of said contaminant violates roachofl or exc e eds the tolerable up p er limit 

38. (currently amended): The in-process ratio automated isotope dilution mass 
spectrometry apparatus of claim 25 including wherein 

said atmospheric ion generator beiag is an atmospheric pressure chemical ionizer. 

39. (new) A method of in-process ratio mass spectrometry comprising 
providing a sample having an analyte, 

. providing a spike related to the analyte, 
spiking the sample with the spike and permitting equilibrium to occur therebetween, 
in effecting the equilibrium between the spike and the sample, dynamically 
transforming the analyte and the spike to the same species, 

- subjecting the equilibrated spike and sample to atmospheric pressure ionization to 
create ions therefrom, 

introducing said ions into a mass spectrometer such that the mass spectrometer forms 
a ratio response, and 

' in a processor, using the ratio to characterize the analyte in the sample. 



40. (new) The method of in-process ratio mass spectrometry of claim 39, wherein the 
dynamic transformation of the analyte and the spike to the same species comprises 
dynamically transforming the spike to the same species as the analyte. 
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41 (new) A method of in-process ratio mass spectrometry, comprising 
analyzing a first sample from a source having an analyte; 
providing a second sample from the source; 

providing a spike related to the analyte, the spike having a concentration based upon 
the analysis of the first sample; 

spiking the second sample with the spike and permitting equilibrium to occur 
therebetween, 

subjecting the equilibrated spike and second sample to atmospheric pressure ionization 
to create ions therefrom, 

introducing said ions into a mass spectrometer for a ratio determination, and 
in a processor, using the ratio determination to characterize the second sample* 
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